Please cite this article as: Appelbee, A.J., Thompson, R.C.A., Measures, L.M., Olson, M.E., Giardia and Cryptosporidium in harp and hooded seals from the Gulf of St. Lawrence, Canada., Veterinary Parasitology (2008), doi:10.1016/j.vetpar.2010 This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain. were not detected in faeces of adult hooded seals (0/10) using microscopy, 80% tested 28 positive for Giardia using PCR of intestinal tissue indicative of a true replicating infection. 29
The objective of this study is to establish if Giardia cysts found in the faeces of harp and 74 hooded seals indicates parasitic infection. To this end, a study was conducted to confirm 75 parasitic infection with Giardia and Cryptosporidium and to determine the prevalence of 76 these parasites in harp and hooded seals. To determine whether Giardia was undergoing 77 excystation and replication in the intestine of harp and hooded seals, histological sections of 78 the small intestine were analysed using light microscopy in order to detect trophozoites. Lawrence, Québec. Data from animals were stratified by species, sex and age class (adult, 85 pup). All adults were sexually mature based on their presence on the breeding patch and all 86 females had nursing pups (i.e. mother-pup pairs). Fresh faecal samples (1-5 g) were collected 87 directly from the rectum of live-captured seals, placed in phosphate buffered saline (PBS) 88 and stored at 4C until analysed. Faeces were not collected from hooded seal pups. In 89 addition to faeces, tissue from the small intestine (duodenum, jejunum and ileum) of dead 90 harp (38) and hooded (10) seals was collected from all adult seals for histology and PCR 91
analysis. Approximately 2 cm sections of small intestine were excised and fixed in 10% 92 buffered formalin for histological analysis, or PBS and stored at -20C for PCR. 93 94 Faecal samples were purified by centrifugation over a 1M sucrose cushion, then examined 95 for the presence of Giardia cysts and Cryptosporidium oocysts utilizing fluorescein labelledA c c e p t e d M a n u s c r i p t 5 1997a), with the exception that Aqua-Glo™ G/C Direct (Waterborne, Inc., New Orleans) was 98 used enabling the simultaneous detection of Giardia and Cryptosporidium. 99
100
To determine the species and genotype of Giardia cysts detected in the sucrose-purified 101 faecal samples, genomic DNA was isolated following a slightly modified protocol using 102 cetyltrimethylammoniumbromide (CTAB) (Appelbee et al., 2003) prior to PCR analysis as 103 described below. 104
105
Genomic DNA was also isolated from the jejunum, duodenum and ileum from all seals that 106 were negative for Giardia or Cryptosporidium by microscopic examination of faeces (Table  107 1). A piece of small intestine (approximately 5 cm long) was opened longitudinally then 108 vigorously vortexed in PBS for 1 minute before large pieces of tissue were removed with 109 sterile tweezers. The remaining solution was then centrifuged at 900xg for 10 minutes at 4C, 110 the supernatant removed and the pellet re-suspended in approximately 1 mL of tissue lysis 111 buffer (50 mM Tris pH 8.0, 500 mM NaCl, 1% SDS). Genomic DNA was extracted from a 112 500 L aliquot of this suspension using the CTAB method described previously Giardia were observed at 400 X magnification and photographed. 129
130

RESULTS
131
The prevalence of Giardia and Cryptosporidium infections in harp and hooded seals was 132 determined through microscopic analysis of faeces stained with fluorescein labelled 133 monoclonal antibodies (Table 1) . Of the sixty-eight faecal samples analysed, Giardia cysts 134 were present in 39% (14/36) of adult female harp seals and two adult male harp seals, and 135 cysts in all positive samples were identified as G. duodenalis Assemblage A by the described 136 PCR technique. Giardia cysts were not detected in any of the faecal samples collected from 137 harp seal pups (0/20) or adult hooded seals (0/10). Cryptosporidium oocysts were not 138 observed in any faecal samples examined by microscopy. 139
140
As no Giardia cysts were found in faeces from the ten adult hooded seals examined, the PCR 141 technique was used on their intestinal tissues, 38 from harp seals and 10 from hooded seals. 142
Amplicons of Giardia were obtained from at least one of the intestinal sections from 80% 143 (8/10) of the hooded seals. All PCR products were genetically sequenced and were identical 144 (100%) to G. duodenalis Assemblage A (accession number AF199446). Similarly, harp and 145 hooded seal intestinal tissues were examined for Cryptosporidium using the PCR technique. M a n u s c r i p t M a n u s c r i p t M a n u s c r i p t Figure 1 
